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METHOD FOR PROVIDING CONCURRENT SERVICE HANDQFF IN A 
MOBILE COMMUNICATION SYSTEM 

PRIORITY 

This application claims priority to an application entitled "Apparatus and Method 
for Providing Concurrent Service Handoff in a Mobile Communication System" filed in 
the Korean Industrial Property Office on April 12, 2000 and assigned Serial No, 2000- 
20168; and an application entitled "Apparatus and Method for Providing Concurrent 
Service Handoff in a Mobile Communication System" filed in the Korean Industrial 
Property Office on May 16, 2000 and assigned Serial No. 2000-27159, the contents of 
both of which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to a handoff method in a mobile 
communication system, and in particular, to a handoff method in a mobile 
communication system supporting a concurrent service. 

2. Description of the Related Art 

In general, a CDMA (Code Division Multiple Access) mobile communication 
system cannot concurrently provide two difference services in an active state. That is, an 
existing mobile communication system provides only one of a voice service and a packet 
service, and rejects a newly requested service, which is different from the currently 
provided service. 
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FIG. 1 illustrates the structure of a common mobile communication system. More 
specifically, FIG. 1 illustrates a reference model of a 3G lOS (3'"^ Generation 
Interoperability Specifications) for a digital air interface between a mobile switching 
center (MSG) and a base station (BS), and between one base station and another base 
5 station. 

Referring to FIG, 1, the mobile communication system includes a mobile 
switching center (MSG) 10, base stations (BS) 30 and 40, and a packet data service node 
or network (PDSN) 60. An interworking function (IWF) block 20 is connected to the 
161: mobile switching center 10, and a packet control function (PCF) block 50 is 

interconnected between the base station 30 and the PDSN 60. The mobile switching 
b; center 10 includes a call control and mobility management block 12 and a switch function 
yc block 14. The base station 30 is a source base station and the base station 40 is a target 
base station. The base stations 30 and 40 include base station controllers (BSCs) 32 and 
IS 42, and base station transceiver subsystem (BTSs) 34 and 44, respectively. The base 
! station controller 32 includes an SDU (Service Data Unit) function block. The base 
; 2 station transceiver subsystems 34 and 44 are wirelessly connected to the mobile stations 
(not shown). Assuming that the mobile stations are connected to the mobile switching 
center 10 via the base station 30 to be provided with the voice service and connected to 
20 the PDSN 60 via the base station 30 to be provided with the packet service, a handoff 
occurs even when the mobile station moves to a service area of the base station 40 
adjacent to the base station 30, in order to maintain the currently provided service. That 
is, during a handoff, the base station 30 serves as a source base station and the base 
station 40 serves as a target base station. 

25 

Signaling data between the mobile switching center 10 and the base station 
controller 32 is defined as an Al interface, and user data (or traffic) therebetween is 
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defined as A2/A5 (circuit data only) interfaces. An A3 interface is for a soft/softer 
handoff between the base stations, and is used for an exchange of signahng data and user 
traffic between frame selection functions of the target base station 40 and the source base 
station 30. An A7 interface is also for the soft/softer handoff between the base stations, 
and is used for an exchange of the signaling data between the target base station 40 and 
the source base station 30. A8/A9 interfaces are used for exchanges of user traffic and 
signaling data between the base station 30 and the PCF block 50, respectively. AlO and 
Al 1 interfaces are used for exchanges of user traffic and signaling data between the PCF 
block 50 and the PDSN 60, respectively. 

In the CDMA system of FIG. 1, wired communication links between the base 
stations 30 and 40, and between the base station 30 and the mobile switching center 10 
include a forward link for transmitting signals from the mobile switching center 10 to the 
base station 30, a reverse link for transmitting signals from the base station 30 to the 
mobile switching center 10, and a link between the base station 30 and the base station 
40. A mobile station (not shown) interacting or connected to the base station transceiver 
subsystem 34 in the source base station 30 is connected to the mobile switching center 10 
via the source base station 30 to be provided with the voice service, and connected to the 
PDSN 60 via the source base station 30 to be provided with the packet service. 

It is assumed herein that the mobile station connected to the source base station 
30 is provided with any one of the voice service and the packet service. A handoff 
process is performed when the mobile station moves from a service area of the source 
base station 30 to a service area of the target base station 40. Conventionally, the source 
base station 30 and the target base station 40 perform a handoff in accordance with the 
flows shown in FIGs. 2 and 3. 
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FIG. 2 illustrates a handofF process flow in the conventional CDMA 
communication system. 

Referring to FIG. 2, when signal strength reported from a mobile station MS 
5 exceeds predefined signal strength, a source base station recommends one or more cells 
belonging to a target base station to perform a handoff by sending a handoff required 
message together with a list of the corresponding cells to the mobile station center MSG, 
in step 20a. At this moment, a handoff bit in the handoff required message is set to ' T 
indicating the handoff. Further, the source base station activates a timer T7. 

In step 20b, since the handoff bit in the handoff required message received from 
Iw the source base station is set to ' 1' indicating the handoff, the mobile switching center 
ij sends a handoff request message to a target base station. The handoff request message 
includes TIA/EIA-95 channel identity element. In particular, in the case of a handoff for 
15:^ an asynchronous data or facsimile service, the mobile switching center sends the handoff 
request message with a CIC (Circuit Identity Code) extension information element 
■ :i indicating a CIC code between SDU (Selection and Distribution Unit) and IWF 
(InterWbrking Function) . 

20 In step 20c, upon receipt of the handoff request message from the mobile 

switching center, the target base station assigns a proper radio resource specified in the 
handoff request message and connects a call. In addition, the target base station sends a 
null forward traffic channel frame to the mobile station. 

25 In step 20d, the target base station sends a handoff request acknowledge message 

to the mobile switching center. Further, the target base station activates a timer T9. The 
timer T9 remains activated until the mobile station is connected to the assigned radio 
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channel. 

In step 20e, in reply to the handoff request acknowledge message from the target 
base station, the mobile switching center prepares to switch the mobile station from the 
5 source base station to the target base station, and sends a handoff command message to 
the source base station. In response to the handoff command message, the source base 
station inactivates the timer T7. 

In step 20f, in response to the handoff command message, the source base station 
sends a handoff direction message to the mobile station. For the handoff direction 
message, any one of general handoff direction message, extended handoff direction 
hj message and universal handoff direction message can be used. In addition, the source 
m base station activates a timer T8. The source base station also activates a timer Twaitho, 
if the mobile station is permitted to return to the source base station. 

In step 20g, the mobile station sends an MS Ack order message to the source 
n base station in acknowledgement of the handoff direction message. At this point, the 
' " source base station inactivates the timer T8. If the handoff direction message is 

repeatedly sent at a high rate, the source base station may not require acknowledgement 
20 from the mobile station. In this case, the source base station does not activate the timer 
T8 in step 20f 

In step 20h, the source base station sends a handoff commenced message to the 
mobile switching center in order to inform that the mobile station is ready to move to the 
25 target base station channel. In addition, the source base station activates the timer T306 
until a clear command message is received from the mobile switching center. If the timer 
Twaitho has been activated, the source base station waits to inactivate the timer Twaitho 
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before transmission of the handoff commenced message. 

In step 201, the mobile station sends a reverse traffic channel frame or a traffic 
channel preamble to the target base station. 

In step 20]*, the mobile station sends a handoff completion message to the target 
base station. 

In step 20k^ the target base station wirelessly sends a BS Ack order message to 
the mobile station. 

In step 201, the target base station sends to the mobile switching center a handoff 
complete message indicating a successful handoff of the mobile station. In addition, the 
target base station inactivates the timer T9. 

In step 20m, the mobile switching center sends a clear command message to the 
source base station. Further, the mobile switching center activates a timer T315. In 
particular, in the case of a handoff for an asynchronous data or facsimile service, the 
mobile switching center sends a clear command message for clearing every resource 
including A5 connection in the previous base station. In reply to the clear command 
message, the source base station inactivates the timer T306. 

In step 20n, the source base station sends to the mobile switching center a clear 
complete message indicating a successful clear. In response to the clear complete 
message, the mobile switching center inactivates the timer T315. 

FIG. 3 illustrates a procedure for creating and transmitting a handoff required 
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message in the source base station during a handoff according to the prior art. 

Referring to FIG. 3, in step 10, the source base station receives a pilot signal 
strength measurement message (PSMM) from the mobile station MS and determines 

5 whether to perform a handoff, depending on the received PSMM message. If determined 
to perform a handoff, the source base station creates a handoff required message in step 
1 1 . The created handoff required message includes a single service option and an IS-2000 
Service Configuration Record (SCR) related to this service. For example, the handoff 
required message includes an IS-2000 Service Configuration Record related to the voice 
itA service, or includes an IS-2000 Service Configuration Record related to the packet 

service. In step 12, the source base station sends the created handoff required message to 

m the mobile switching center (MSC). 

FIG. 4 illustrates a procedure for receiving in the target base station a handoff 
i S request message from the mobile switching center and processing the received handoff 
request message during a handoff according to a prior art. 

Referring to FIG. 4, in step 21, the target base station checks the service option 
and the IS-2000 Service Configuration Record, specified in the handoff request message 

20 received from the mobile switching center MSC. In step 22, the target base station 

determines whether it is possible to accept a handoff If it is possible to accept a handoff 
in step 22, the target base station determines in step 23 whether it is possible to assign the 
same radio resource as that specified in the handoff request message to the 
corresponding BTS with regard to one service required by the MSC. If it is not possible 

25 to assign the same resource in step 23, the target base station determines in step 24 
whether it is possible to assign a radio resource by allowing a change in the Service 
Configuration Record (SCR). If it is not possible to assign a radio resource by allowing a 
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change in the Service Configuration Record in step 24, the target base station creates a 
handoff failure message with a Cause value indicating non-assignability of the 
corresponding radio resource, and then sends the created handoff failure message to the 
mobile switching center MSG in step 25. 

If it is possible to assign a radio resource by allowing a change in the Service 
Configuration Record in step 24, the target base station creates a handoff request Ack 
message with a changed IS-2000 Service Configuration Record added thereto, and sends 
the created handoff request Ack message to the MSC, in step 25-1. 

If it is possible to assign the same radio resource in step 23, it means that it is 
possible to assign the same radio resource as that specified in the IS-2000 Service 
Configuration Record required by the MSC, Thus, in step 25-2, the target base station 
creates a handoff request Ack message with the IS-2000 Service Configuration Record 
removed, and then sends the created handoff request Ack message to the MSC. 

If it is not possible to accept the handoff in step 22, the target base station creates 
a handoff failure message with a Cause value indicating unacceptability of the handoff, 
and then sends the created handoff failure message to the MSC, in step 25-3. 

As described above, the conventional handoff process considers only the case 
where the mobile communication system provides a single service (not concurrent 
service). That is, since the conventional mobile communication system provides any one 
of the voice service and the packet service, it never considers the handoff process 
performed in a state where the voice and packets services are concurrently provided, i.e., 
a state where the concurrent service is provided. 
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Therefore, for the future mobile communication system supporting the 
concurrent service^ it is necessary to consider a plan to perform a concurrent handoff on 
the two services. If it is not possible to perform a concurrent handoff on the two services, 
it is necessary to consider a plan to perform a handoff on at least one of the two services. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to provide a method for 
performing a concurrent handoff on two services in a mobile communication system 
concurrently providing the two services. 

It is another object of the present invention to provide a method for performing a 
handoff on at least one of two services in a mobile communication system concurrently 
providing the two services. 

To achieve the above and other objects, there is provided a method for 
performing a handoff on voice and packet data according to movement of a mobile 
station from a first base station to a second base station in a mobile communication 
system including the first base station communicating the voice and packet data with the 
mobile station, a mobile switching center connected to the first base station, and the 
second base station adjacent to the first base station. The first base station sends a handoff 
required message to the mobile switching center according to the movement of the 
mobile station to the second base station. The handoff required message includes a 
service type identifier indicating a concurrent service of the voice and packet data and a 
service configuration record. The mobile switching center sends the service type 
identifier and the service configuration record in the received handoff required message 
to the second base station. The second base station determines whether it is possible to 
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communicate with the mobile station using a radio resource specified in the service type 
identifier and the service configuration record, and sends, when it is not possible to 
communicate with the mobile station, to the mobile switching center a new service type 
identifier and a new service configuration record indicating that it is possible to 
communicate one of the voice and packet data with the mobile station. The mobile 
switching center sends the new service type identifier and the new service configuration 
record to the first base station, and then the first base station sends the new service type 
identifier and the new service configuration record to the mobile station. The mobile 
station then forms a communication link to the second base station according to the new 
service type identifier and the new service configuration record. 

Preferably, the service configuration record is resource information including a 
radio channel or a data rate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the present invention 
will become more apparent from the following detailed description when taken in 
conjunction with the accompanying drawings in which: 

FIG. 1 is a diagram illustrating a structure of a common CDMA communication 

system; 

FIG. 2 is a flow^ diagram illustrating a conventional handoff process in the 
CDMA communication system; 

FIG. 3 is a flow chart illustrating a procedure for creating a handoff required 
message in a source base station during the conventional handoff process; 

FIG. 4 is a flow chart illustrating a procedure for processing a handoff request 
message received from a MSG in a target base station during the conventional handoff 
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process; 

FIG. 5 is a flow chart illustrating a procedure for creating a handoff required 
message for the concurrent service in the source base station during a handoff according 
to an embodiment of the present invention; 

FIG. 6 is a diagram illustrating a format of the handoff required message for the 
concurrent service according to an embodiment of the present invention; 

FIGs. 7 A to 71 are diagrams illustrating bit map layouts of the handoff required 
message for the concurrent service according to an embodiment of the present invention; 

FIG. 8 is a flow diagram illustrating a handoff process for the concurrent service 
in a CDMA communication system according to an embodiment of the present invention; 

FIG. 9 is a flow chart illustrating a procedure for processing a handoff request 
message for the concurrent service, received from the MSG, in the target base station 
during a handoff according to an embodiment of the present invention; and 

FIG. 10 is a diagram illustrating a format of the handoff request message for the 
concurrent service according to an embodiment of the present invention, 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A preferred embodiment of the present invention will be described herein below 
with reference to the accompanying drawings. In the following description, well-known 
functions or constructions are not described in detail since they would obscure the 
invention in unnecessary detail. 

The present invention relates to a method for performing a handoff between a 
first base station (source base station) and a second base station (target base station) in the 
mobile communication system shown in FIG. 1. More specifically, even when a mobile 
station concurrently provided with a first service (voice service) and a second service 
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(packet service) through the first base station moves to the second base station adjacent to 
the first base station, the mobile station is seamlessly provided with the first and second 
services. That is, the present invention provides a method for performing a handoff on 
voice and packet data due to the movement of the mobile station to the second base 
station while the mobile station communicates the voice and packet data with the first 
base station. Strictly speaking, although the present invention relates to an inter-BSC 
handoff between BSC of the source base station and BSC of the target base station, it will 
be referred to as "inter-base station handoff for convenience. 

In the following description, the term "forward link" as used herein refers to a 
link transmitted fi-om the base station to the mobile station and a link transmitted firom the 
mobile switching center to the base station, and the term "reverse link" refers to a link 
transmitted from the mobile station to the base station and a link transmitted from the 
base station to the mobile switching center. 

FIG. 5 illustrates a procedure for creating a handoff required message for the 
concurrent service in the source base station during a handoff according to an 
embodiment of the present invention. The source base station sends the created handoff 
required message for the concurrent service to the mobile switching center. 

Referring to FIG. 5, in step 100, the source base station receives a pilot signal 
strength measurement message (PSMM) fi-om the mobile station MS and then determines 
whether to perform a handoff, depending upon the received PSMM. When determined to 
perform a handoff, the source base station determines in step 101 whether the number of 
currently connected services is one. 

If the number of the currently connected services is one, the source base station 
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creates in step 102 a handoff required message in which a currently connected single 
service option and an IS-2000 Service Configuration Record related to this service are 
included. For example, in the handoff required message is included an IS-2000 Service 
Configuration Record related to the voice service or an IS-2000 Service Configuration 
Record related to the packet service. In step 103, the source base station sends the created 
handoff required message to the mobile switching center. 

Otherwise, if the number of the currently connected services is not one but two, 
the source base station creates in step 102-1 a handoff required message in which options 
of the two currently connected services and an IS-2000 Service Configuration Record 
related to these services are included. In step 103-1, the source base station sends the 
created handoff required message to the mobile switching center. 

FIG. 6 illustrates a format of the handoff required message for the concurrent 
service according to an embodiment of the present invention. Such a handoff required 
message for the concurrent service is created in the source base station and then 
transmitted to the mobile switching center as described with reference to FIG. 5. 

Referring to FIG. 6, the handoff required message for the concurrent service 
according to an embodiment of the present invention includes an information element for 
Message Type. Further, the handoff required message includes information elements for 
Cause, Cell Identifier List (Target), Classmark Information Type 2, Response Request, 
Encryption Information, IS-95 Channel Identity, Mobile Identity (ESN), and Downlink 
Radio Environment. In addition, the handoff required message includes information 
elements for Service Option, CDMA Serving One Way Delay, IS-95 MS Measured 
Channel Identity, IS-2000 Channel Identity, and Quality of Service Parameters. In 
addition, the handoff required message includes information elements for IS-2000 Mobile 
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Capabilities, IS-2000 Service Configuration Record, PDSN IP Address, Protocol Type, 
Packet Zone ID, and Service Option Connection Reference. 

Among the information elements of the handoff required message for the 
5 concurrent service, Service Option Connection Reference and IS-2000 Service 

Configuration Record (SCR) are the characteristic information elements according to an 
embodiment of the present invention. The information elements for the conventional 
handoff required message include Service Option for a single service and IS-2000 
Service Configuration Record. That is, the prior art Service Option is associated with a 
10;; single service provided in the mobile communication system, and the IS-2000 Service 
^3 Configuration Record is also associated vv^ith the single service. 

. 0 Unlike this, the Service Option Connection Reference included in the handoff 

required message for the concurrent service according to an embodiment of the present 

1 P invention is information indicating the types of services currently provided in the mobile 
!i - communication system, and IS-2000 Service Configuration Record is information 

;5 indicating radio resources assigned for the provided services. For example, assuming that 
the mobile communication system concurrently provides the voice service and the packet 
service, the Service Option Connection Reference field is filled with an option for the 

20 voice service and an option for the packet service, while the IS-2000 Service 

Configuration Record field is filled with radio resource information such as a channel 
assigned to the base station (more specifically, BTS) and a data rate, so that the mobile 
station can be concurrently provided with the voice service and the packet service. 

25 FIGs. 7 A to 71 illustrate bit map layouts of the handoff required message for the 

concurrent service, shown in FIG, 6, according to an embodiment of the present 
invention. 
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The handoff required message of FIG. 7A includes information elements for 
BSMAP Header, Message Type, Cause, Cell Identifier List (Target), and a part of 
Classmark Information Type 2. 

The handoff required message of FIG. 7B, continued from FIG. 7 A, includes 
information elements for the other part of Classmark Information Type 2, Response 
Request, and a part of Encryption Information. 

The handoff required message of FIG. 7C, continued from FIG. 7B, includes 
information elements for the other part of Encryption Information, IS-95 Channel 
Identity, and Mobile Identity (ESN). 

The handoff required message of FIG. 7D, continued from FIG. 7C, includes 
information elements for Downlink Radio Environment, and Service Option. 

The handoff required message of FIG. 7E, continued from FIG. 7D, includes 
information elements for CDMA Serving One Way Delay, IS-95 MS Measured Channel 
Identity, and a part of IS-2000 Channel Identity. 

The handoff required message of FIG. 7F, continued from FIG. 7E, includes 
information elements for the other part of IS-2000 Channel Identity, Quality of Service 
Parameters, and a part of IS-2000 Mobile Capabilities. 

The handoff required message of FIG. 7G, continued from FIG. 7G, includes 
information elements for the other part of IS-2000 Mobile Capabilities, and IS-2000 
Service Configuration Record. 
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The handoff required message of FIG. TH, continued from FIG. 7G, includes 
information elements for PDSN IP Address, Protocol Type, Packet Zone ID, and a part of 
Service Option Connection Reference. 

The handoff required message of FIG. 71, continued from FIG. 7H, includes 
information elements for the remaining parts of Service Option Connection Reference. 

As shown in FIGs. 7H and 71, the handoff required message according to the 
present invention includes the Service Option Connection Reference field which is an 
identifier indicating the service types provided during the concurrent service. The Service 
Option Connection Reference field is comprised of a first service option field indicating 
the type of the first service (e.g., voice service), a first service option connection 
reference field, a second service option field indicating the type of the second service 
(e.g., packet data service), and a second service option connection reference field. For 
example, in each service option field can be stored an identifier indicating 14 service 
types. More specifically, the Service Option Connection Reference field is a service type 
identifier indicating such services as 13K speech, 13K high rate voice service, EVRC 
(Enhanced Variable Rate Codec), 13K Markov, 13K Loopback, Async Data Rate Set 1, 
G3 Fax Rate Set 1, Async Data Rate Set 2, G3 Fax Rate Set 2, SMS (Short Message 
Service) Rate Set 1, SMS Rate Set 2, Packet Data, OTAPA (Over-The-Air Parameter 
Administration) Rate Set 1, and OTAPA Rate Set 2, 

FIG. 8 illustrates a handoff process for the concurrent service in the CDMA 
communication system according to an embodiment of the present invention. 

Referring to FIG. 8, in step 80a, the source base station provides the voice 
service between the mobile station MS and the mobile switching center MSC and 
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provides the packet service between the mobile station MS and the PDSN. That is, in step 
80a, the mobile station communicates voice and packet data with the source base station, 
being concurrently provided with the two services: the voice service and the packet 
service. Here, it will be assumed that signal strength at a target base station reported from 
the mobile station exceeds a predetermined signal strength. The source base station can 
determine the signal strength reported from the mobile station by receiving PSMM from 
the mobile station. 

Assuming that the signal strength reported from the mobile station exceeds the 
predetermined signal strength, the source base station recommends in step 80b one or 
more cells belonging to a target base station to perform a handoff by creating a 
concurrent service handoff required message, shown in FIG. 6, with a list of the 
corresponding cells, and sending the created handoff required message to the MSG, Here, 
the handoff required message for the concurrent service includes the Service Option 
Connection Reference having two service options indicating the currently provided two 
services and connection references associated with the service options, and the IS-2000 
Service Configuration Record related to the respective service options. In addition, the 
handoff required message for the concurrent service includes Packet Zone Identifier, to 
the packet zone the source base station belonging. Further, the source base station 
activates a timer T7. 

In step 80c, since the handoff required message received from the source base 
station indicates the handoff, the mobile switching center creates a handoff request 
message and sends the created handoff request message to the target base station. The 
handoff request message includes TIA/EIA-95 Channel Identity element supporting two 
services. Similarly to the handoff required message, the handoff request message includes 
the Packet Zone Identifier to which the source base station belongs, and also includes the 
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Service Option Connection Reference having the currently provided two service options 
and connection references associated vv^ith the service options. However, since the 
connection references are Kmited to the source base station, the mobile switching center 
sets the connection references before transmission such that the target base station can 
ignore them. 

In step 80d, upon receipt of the handoff request message from the mobile 
switching center, the target base station assigns radio resources proper for the two 
services specified in the received handoff request message and connects a call. The two 
services are specified in the Service Option Connection Reference of the handoff request 
message, as described above. When there is a radio resource available for only one of the 
two services, the target base station assigns a radio resource proper for the one 
connectable service by consulting the IS-2000 Service Configuration Record and 
connects a call. Thereafter, the target base station sends one or two null forward traffic 
channel frames to the mobile station. Here, the forward traffic channel may be a 
fundamental channel (FCH) or a dedicated control channel (DCCH). 

In step 80e, the target base station creates a handoff request acknowledge 
message and sends the created handoff request acknowledge message to the mobile 
switching center, in acknowledgement of the handoff request message. At this point, the 
target base station compares the Packet Zone Identifier for the source base station, 
received from the mobile switching center, with its own Packet Zone Identifier, and 
inserts, when they are not identical to each other, its own Packet Zone Identifier into the 
handoff request Ack message. In addition, the target base station inserts into the handoff 
request Ack message a new IS-2000 Service Configuration Record related to the two 
services or one connectable service, and the Service Option Connection Reference of the 
target base station, having two service option numbers related to the concurrent service 
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between the target base station and the mobile switching center and their associated 
connection references. Further, the target base station activates a timer T9. The timer T9 
remains activated until the mobile station is connected to the assigned radio channel. 

In step 80f, in response to the handoff request Ack message from the target base 
station, the mobile switching center prepares to switch the mobile station from the source 
base station to the target base station, and sends a handoff command message to the 
source base station. Here, the handoff command message includes the IS-2000 Service 
Configuration Record included in the message transmitted from the target base station, 
and the Packet Zone identifier. In response to the handoff command message, the source 
base station inactivates the timer T7. 

In step 80g, in response to the handoff command message, the source base station 
sends a handoff direction message to the mobile station, the handoff direction message 
including the Service Configuration Record included in the handoff command message 
received from the mobile switching center and the Packet Zone Identifier. For the handoff 
direction message, any one of general handoff direction message, extended handoff 
direction message and universal handoff direction message can be used. In addition, the 
source base station activates a timer T8. The source base station also activates a timer 
Twaitho, if the mobile station is permitted to return to the source base station. 

In step 80h, the mobile station sends an MS Ack order message to the source 
base station in acknowledgement of the handoff direction message. At this point, the 
source base station inactivates the timer T8. If the handoff direction message is 
repeatedly sent at a high rate, the source base station may not require acknowledgement 
from the mobile station. In this case, the source base station does not activate the timer 
T8 in step 80g. 
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In step 80i, the source base station sends a handoff commenced message to the 
mobile switching center in order to inform that the mobile station is ready to move to the 
target base station channel. In addition, the source base station continues to activate a 
timer T306 until a clear command message is received from the mobile switching center. 
If the timer Twaitho has been activated, the source base station waits to inactivate the 
timer Twaitho before transmission of the handoff commenced message. 

In step SOj, the mobile station sends a reverse traffic channel frame or a traffic 
channel preamble to the target base station. 

In step 80k, the mobile station sends a handoff completion message to the target 
base station. 

In step 801, the target base station wirelessly sends a BS Ack order message to 
the mobile station, in reply to the handoff completion message. 

In step 80m, the target base station sends to the mobile switching center a 
handoff complete message indicating a successful handoff of the mobile station. In 
addition, the target base station inactivates the timer T9. 

In step 80n, the mobile switching center sends a clear command message to the 
source base station. Further, the mobile switching center activates a timer T315. In 
particular, in the case of a handoff for an asynchronous data or facsimile service, the 
mobile switching center sends a clear command message for clearing every resource 
including A5 connection in the previous base station. In reply to the clear command 
message, the source base station inactivates the timer T306. 
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In step 80Oj the source base station sends to the mobile switching center a clear 
complete message indicating a successful clear. In response to the clear complete 
message, the mobile switching center inactivates the timer T315. 

5 

FIG. 9 illustrates a procedure for processing a handoff request message for the 
concurrent service, received from the MSG, in the target base station during a handoff 
according to an embodiment of the present invention. 

10;^ Referring to FIG, 9, in step 201, the target base station checks one or two service 

options and the IS-2000 Service Configuration Record, specified in the handoff (HHO) 
l;- request message received from the mobile switching center MSG, In step 202, the target 
• f: base station determines whether it is possible to accept a handoff. If it is possible to 
; ' accept a handoff in step 202, the target base station determines in step 203 whether the 

ife number of the services required by the mobile switching center is two. 

If the number of the services required by the mobile switching center is not two 
but one in step 203, the target base station determines in step 204 whether it is possible to 
assign the same radio resource as that specified in the handoff request message to the 

20 corresponding BTS with regard to one service required by the MSG. If it is not possible 
to assign the same resource in step 204, the target base station determines in step 205 
whether it is possible to assign a radio resource by allowing a change in the IS-2000 
Service Configuration Record (SCR). If it is not possible to assign a radio resource by 
allowing a change in the Service Configuration Record in step 205, the target base station 

25 creates a handoff failure message with a Cause value indicating non-assignability of the 
corresponding radio resource, and then sends the created handoff failure message to the 
mobile switching center MSG in step 206. 
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If it is possible to assign the radio resource by allowing a change in the Service 
Configuration Record in step 205^ the target base station changes the IS-2000 Service 
Configuration Record within an assignable range, creates a handoff request Ack message 
5 with the changed IS-2000 Service Configuration Record added thereto, and sends the 
created handoff request Ack message to the MSC, in step 206- 1 . 

If it is possible to assign the same radio resource in step 204, it means that it is 
possible to assign the same radio resource as that specified in the IS-2000 Service 
10^; Configuration Record required by the MSG. Thus, in step 206-2, the target base station 
; " creates a handoff request Ack message with the IS-2000 Service Configuration Record 
removed, and then sends the created handoff request Ack message to the MSC. 

If it is determined in step 203 that the number of services required by the MSG is 
two, the target base station performs steps 207, 208, 209, 209-1 and 209-2. 

^ 3 The target base station determines in step 207 whether it is possible to assign the 

same radio resource as that specified in the handoff request message to the corresponding 
BTS with regard to each of the two services required by the MSC. If it is not possible to 

20 assign the same resource in step 207, the target base station determines in step 208 
whether it is possible to assign a radio resource by allowing a change in the IS-2000 
Service Configuration Record (SCR). If it is not possible to assign a radio resource by 
allowing a change in the Service Configuration Record in step 208, i.e. when it is not 
possible to assign the radio resource for both the voice and the packet service, the target 

25 base station creates a handoff failure message with a Cause value indicating non- 
assignability of the corresponding radio resource, and then sends the created handoff 
failure message to the mobile switching center MSC in step 209, 
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If it is possible to assign the radio resource by allowing a change in the Service 
Configuration Record in step 208^ i.e. when it is possible to assign the radio resource one 
of the first service and the second service, the target base station changes the IS-2000 
5 Service Configuration Record within an assignable range, creates a handoff request Ack 
message with the changed IS-2000 Service Configuration Record added thereto, and 
sends the created handoff request Ack message to the MSG, in step 209- L Here, that it is 
possible to assign the radio resource by allowing a change in the Service Configuration 
Record is equivalent to that it is possible to assign the radio resource for any one of the 
iCC! voice service and the packet service, since the target base station for the handoff cannot 
m assign the same radio resource although the source base station has assigned the radio 
m resources for both the voice service and the packet service before the handoff^ 

' ' If it is possible to assign the same radio resource in step 207, i.e. when it is 

iS possible to assign the radio resources for both the first service and the second service, it 

means that it is possible to assign the same radio resource as that specified in the IS-2000 
^ J Service Configuration Record required by the MSG. Thus, in step 209-2, the target base 
station creates a handoff request Ack message with the IS-2000 Service Configuration 
Record removed, and then sends the created handoff request Ack message to the MSC. 
20 Here, that it is possible to assign the same radio resource means that it is possible to the 
radio resource for both the voice service and the packet service even in the target base 
station for the handoff, as in the source base station which assigns the radio resources for 
both the voice service and the packet service before the handoff. 

25 Otherwise, if it is not possible to accept the handoff in step 202, the target base 

station creates a handoff failure message with a Cause value indicating unacceptabihty of 
the handoff, and then sends the created handoff failure message to the MSC, in step 209- 
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FIG. 10 illustrates a format of the handoff request message for the concurrent 
service according to an embodiment of the present invention. Such a handoff request 
5 message for the concurrent service is created in the mobile switching center and then 
transmitted to the target base station in accordance with the procedure shown in FIG. 9. 

Referring to FIG. 10, the handoff request message for the concurrent service 
according to an embodiment of the present invention includes an information element for 
lOi Message Type. Further, the handoff request message includes information elements for 
j ^ Channel Type, Encryption Information, Classmark Information Type 2, Cell Identifier 
ly List (Target), Circuit Identity Code Extension, IS-95 Channel Identity, Mobile Identity 
m (IMSI: International Mobile Station Identity), Mobile Identity (ESN: Electrical 
r Subscriber Number), and Downlink Radio Environment. Further, the handoff request 
iS message includes information elements for Service Option, CDMA Serving One Way 

Delay, IS-95 MS Measured Channel Identity, IS-2000 Channel Identity, and Quality of 
1 3 Service Parameters. In addition, the handoff request message includes information 

elements for IS-2000 Mobile Capabilities, IS-2000 Service Configuration Record, PDSN 
IP Address, Protocol Type, Packet Zone ID, and Service Option Connection Reference. 

20 

Similarly to the handoff required message for the concurrent service shown in 
FIG. 6, the handoff request message for the concurrent service according to an 
embodiment of the present invention includes the Service Option Connection Reference 
field and the IS-2000 Service Configuration Record field. The Service Option Connection 
25 Reference field and the IS-2000 Service Configuration Record field have the same 
functions as the Service Option Connection Reference field and the IS-2000 Service 
Configuration Record field in the handoff required message. Therefore, the detailed 
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description of them will not be provided. 

As described above, the present invention provides a handoff method in a mobile 
communication system concurrently supporting two services. The handoff method can 
seamlessly provide the concurrent service even when the mobile station moves from the 
source base station to the target base station adjacent to the source base station. In 
particular, when it is not possible to assign a radio resource for the two services during a 
handoff after analyzing the assignable radio resources, the target base station assigns the 
radio resource for at least one of the two services, thereby providing at least one service 
during the handoff. 

While the invention has been shown and described with reference to a certain 
preferred embodiment thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein without departing from the 
spirit and scope of the invention as defined by the appended claims. 
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